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Introduction
Okun's Law famously postulates a stable relationship between quarterly output growth and the quarterly change in the rate of unemployment (Okun, 1962) .
1 The Okun's Law coefficient can be regarded as a reduced form parameter incorporating a number of important structural economic parameters pertaining to (optimal) labour supply and demand and the macroeconomic production function, for instance (see Prachowny, 1993; Tavera, 2005, 2007) . The 'Law' tells us how much output growth is needed to reduce unemployment by a certain amount and hence responds to a fundamental concern for macroeconomic policy.
It is therefore not surprising that Okun's Law has received a lot of attention in the literature.
The main empirical questions were how large the Okun's Law coefficients relating output growth to the change in the rate of unemployment are, whether they are statistically significant, how they vary over time and across countries, and whether they are converging.
Arguably, these questions have been answered now to a sufficient degree, even for a country like Switzerland. 2 So why another paper?
The innovation here against the literature is the focus on the industry level of the Swiss economy. Okun's Law is normally tested with macroeconomic data at the highest level of aggregation. This is because the unemployment rate refers to the economy as a whole. In the absence of a captive labour force it is difficult to conceptualise unemployment rates at industry levels. Therefore, I will test what the International Monetary Fund (IMF, 2010) has called the 'employment version of Okun's Law', using the same method as the Fund. This method consists in regressing the growth rate of employment -instead of the change in the unemployment rate -on output growth, applying a Bayesian information criterion for the choice of the optimal lag length. 3 Unlike the IMF (2010), however, I will not only examine 1 In fact, Okun (1962) presents a second version of the law, which postulates a stable relationship between the output gap and the deviation of the unemployment rate from its 'natural' level, taking a rate of 4% as a proxy for the latter.
2 Lee (2000) , Sögner and Stiassny (2002) , Tavera (2005, 2007) , the IMF (2010), and Ball et al. (2013) include Switzerland in their sample of countries.
3 Note that the Swiss State Secretariat for Economic Affairs (SECO) does publish unemployment rates for industries based on the (arguably questionable) notion that a person becoming unemployed still belongs to his or her former industry. Still it is more meaningful to estimate the employment version of Okun's Law for this country because Swiss firms have always been recruiting heavily abroad -in part due to full employment at home. This breaks or at least weakens the output-unemployment nexus to a considerable degree (see also Ball et al., 2013 However, there is reason to believe that the Swiss case could be different. First of all, the U.S. seems to be a special case among advanced economies with respect to 'jobless growth'.
This catchword came up in the 1990s after Gordon and Baily (1993) had pointed out that during the recovery from the 1990-1991 recession, almost no new jobs had been created in the U.S. Instead, productivity had burst, and employment had been further reduced in the initial stage of the recovery. Gordon (2010) Starting around 1995, however, employment growth accelerated in Europe, resulting in a reduction in unemployment in many countries until the onset of the Great Recession. Mourre (2006) attributes this (amongst other things) to the inception of labour market reforms in these countries. 4 Unlike the IMF (2010), Basu and Foley (2013) prefer to link the empirical model to the Kaldor-Verdoorn (KV) literature instead of the literature on Okun's Law (OL). Both assignments could be questioned. The OL literature normally studies the relationship between output growth and changes in the rate of unemployment while the KV literature studies the relationship between output growth and productivity growth. Whether a study of the relationship between output growth and employment growth is closer to the OL or to the KV tradition seems to be a matter of taste.
5 Therefore, in the U.S. the notion of 'jobless recoveries' is more prominent than the notion of 'jobless growth', see Groshen and Potter (2003) , Schreft and Singh (2003) , Schreft et al. (2005) , Koenders and Rogerson (2005) , Holmes and Silverstone (2006) , and Jaimovich and Siu (2012) . Recently, Ball et al. (2013) have disputed the empirical evidence on 'jobless recoveries' in the U.S.
Looked at from a different angle, these transatlantic differences in employment dynamics are the flip side of differences in productivity growth (see Klump et al., 2008) , with the U.S.
outperforming Europe from the mid-1990s onward (see Gordon, 2004; van Ark et al., 2008) .
Given the transatlantic differences in productivity growth, the evidence of declining Okun's however, it has experienced low productivity growth (see Siegenthaler, 2012 ).
The paper is organised as follows. The next section discusses the data used to test Okun's Law, and section 3 explains the methods. Section 4 presents results on whether an Okun's Law-like relationship between output growth and employment growth characterises the Swiss economy as a whole and/or Swiss industries. That section also looks into whether output growth in Switzerland has become more -or less -'jobless' recently. Section 5 concludes.
Data
In Switzerland, two institutions are involved in the publication of National Accounts data.
The Swiss Federal Statistical Office (SFSO) has the leading part: it publishes the annual National Accounts. The SFSO's time series for GDP currently covers the period 1990-2012. This gives us three complete cycles plus one which is still on-going. This, of course, is a much smaller number than the nine U.S. cycles examined by Basu and Foley (2013) . 
Methods
The empirical model for testing the employment version of Okun's Law used by the IMF is given by Equation 1 (see IMF, 2010, Chapter 3, Appendices 3.2 and 3.3):
where ̂ denotes the growth rate of employment, � denotes the growth rate of value added (output), and u t is an error term.
The parameter β measures the contemporaneous (or short-run) effect of a 1 percentage point change in output growth on employment growth. Besides that, we can calculate the long-run effect -which the IMF (2010) calls the 'dynamic beta' (β*) -from Equation 2:
7 The short peak-to-peak cycle between 2001Q2 and 2002Q2 is ignored; instead the whole period from 2001Q1 to 2008Q3 is considered one peak-to-peak cycle.
8 Note, however, that the Swiss cycles are longer on average than the U.S. cycles examined by Basu and Foley (37 quarters vs. 27 Keele and Kelly, 2006) . 9 Okun's Law suggests no such thing, however. It focusses on the impact of current and lagged output growth on employment growth or the change in unemployment, respectively, and not on the impact of past (un)employment on current (un)employment. For these reasons, I will follow Basu and Foley (2013) in dropping lags of the dependent variable. Equation 1 then reduces to:
and Equation 2 reduces to:
Equation 3 will be estimated with OLS unless the Durbin-Wu-Hausman test for regressor endogeneity signals the endogeneity of the growth rate of output. In this case, Two-Stage Least Squares will be used with the major demand components in GDP -aggregate private consumption expenditure, aggregate fixed investment and total government consumption -as instruments. 10 The over-identifying moment conditions will be tested using the J-statistic.
Appendix B reports results for the regressor endogeneity tests.
As was mentioned in the introduction, Basu and Foley (2013) found evidence that the Okun's Law coefficients are getting smaller over time in the U.S. while the IMF (2010) claims that they have risen in several other rich countries. To test whether the Swiss coefficients have changed in a statistically significant way over subsequent business cycles, I
9 Keely and Kelly (2006) note that another reason for including lagged dependent variables is to rid the model of autocorrelation. Basu and Foley (2013) recommend the use of heteroscedasticity and autocorrelation-consistent (HAC) standard errors instead. 10 Basu and Foley (2013) choose similar instruments for both GDP and industry output.
follow Basu and Foley (2013) 
is distributed asymptotically normal under the null hypothesis :
Unlike Basu and Foley (2013) , who use the (one-sided) alternative hypothesis that the coefficient is larger in earlier business cycles, I will use the (two-sided) alternative hypothesis that the two coefficients are different.
Results

Okun's Law coefficients by industry
The first step is to determine the optimal lag length for the estimation of Equation 3. The decision was taken to determine the optimal lag length for the overall economy and then to apply this lag length to all industries to allow for a comparison of the dynamic betas. So but also for a number of either goods-producing or service-producing industries, such as construction, transportation/information/communication, and insurances. The short-run elasticities in manufacturing and wholesale and retail trade are a bit lower while the elasticities in economic services and in public administration and education are considerably higher. No Okun's Law-like relationship was found for five industries.
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<Insert Table 1 
around here>
Energy and water supply is the only goods-producing industry for which the coefficient is insignificant. This is intuitive given the low labour-intensity in this industry. Among the service industries, the economic services (real estate, business activities and R&D) have the highest short-run Okun's Law coefficient, followed by public administration including education. While the high labour intensity in public administration and education is obvious, its prevalence in economic services may be less so. Basu and Foley (2013) , for instance, blame the growing importance of the sector 'finance, insurance and real estate' (FIRE) in the U.S. for decoupling GDP from employment and hence producing 'jobless growth'. Much of FIRE value added in the U.S., however, is rents and imputed income from owner-occupied housing. This is not the case for the Swiss sector 'real estate, business activities and R&D'. In the Swiss National Accounts, the value added corresponding to rents and homeowners' rent equivalents is collected in the industry 'private households' (NACE Section T) which by definition employs no labour and is therefore not considered here. 13 With respect to banks, the Swiss data confirm Basu and Foley's finding that there is no connection between value added and employment growth. Value added growth in banking largely depends on the fortunes of the financial markets rather than on labour input.
12 Attfield and Silverstone (1997) note that a regression in the form of Equation 3 is misspecified if output and employment are cointegrated. So I tested the logs of output and employment for cointegration in all industries, sectors and the overall economy using Johansen's system cointegration test with seven lags and basing the deterministic trend assumption of the test on the Schwarz model selection criterion. The industry 'wholesale and retail trade' is the only one for which the null of no cointegration was rejected in favour of the alternative hypothesis of one cointegrating relation. Following Lee (2000) , I estimated a vector error correction model for this industry as a robustness test. I found a coefficient on lagged value added of 0.065, which was not significant at the 5 per cent level however. As Lee (2000) notes, this suggests that the omission of the cointegrating relation does not involve severe bias in estimating the Okun's Law coefficients. 13 The inclusion of rents and homeowners rent equivalents in the U.S. services sector may be the reason why Basu and Foley (2013) find a lower responsiveness of employment to output in the services sector than in the goods-producing sector. In Switzerland it is the other way round (see Table 1 ). and 'transport, storage, information and communication'). This means that output growth leads to employment growth in the short run in the insurance industry. Furthermore, the Swiss insurance industry shows a very strong and steady labour productivity growth -in fact the strongest productivity growth of all Swiss industries since 1991. This is peculiar since productivity growth in financial and business services has been found to rank at the bottom in other regions (see Jorgenson and Timmer, 2011) . This peculiarity needs to be further researched.
14 Apart from banks, no significant short-run Okun's Law coefficients were found for the following service industries: 'hotels and restaurants', 'health and social work' and 'art, entertainment, recreation and other services'. This is odd -at least on the face of it -because in most of these industries production cannot be increased without raising labour input.
Hotels, however, are similar to housing in that the 'services' are delivered by the capital goods (buildings) rather than by the landlords (see Hartwig, 2006) . Of course, hotels and restaurants also need employees to produce their services. Obviously, however, the relationship between value added and employment is not very strong.
No such argument can be advanced to explain the absence of an Okun's Law-like relationship between output and employment in the Swiss health sector. Health care is very labour-intensive, therefore Okun's Law should hold here much in the same way as in public administration and education. Note however a peculiarity of the Swiss health-care financing system. The state municipalities (cantons) pay around 50 per cent of the hospital costs which make up around 20 per cent of total health expenditures in Switzerland. These payments count as subsidies and hence do not enter the calculation of value added of the health industry. With value added so heavily biased, we cannot expect to find any sensible statistical relationships for this sector.
14 Upon request, the SFSO pointed to the fact that Switzerland is home to a number of globally active reinsurance companies, which distinguishes the Swiss insurance industry from that in most other countries. If the global reinsurance business thrives in the absence of major damage events this will produce high measured value added (premiums minus indemnities) growth without necessarily creating much employment. The difference between banks and insurances would thus be that the insurance industry does not suffer from cyclical crises and therefore shows a steadier productivity growth than banks.
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In 'art, entertainment, recreation and other services', a positive relationship between output and employment would also be plausible. By contrast, this industry is the only one in which the short-run beta was significantly negative over the better part of the past decade (see Table 3 ). The dynamic beta, however, is not significantly different from zero. 15 The same goes for the dynamic betas in most other service industries. Only 'public administration and education' and 'wholesale and retail trade' as well as the two goods-producing industries 'manufacturing' and 'construction' show a significantly positive dynamic beta.
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The dynamic betas are also statistically significant for the economy as a whole and for the two major sectors -the goods-producing sector (Sector 2) and the services-producing sector (Sector 3). The betas for the total economy are higher than for both major sectors. This is surprising given that GDP growth is a weighted average of sectoral value added growth. An explanation might be that while the value added of the agricultural sector is included in GDP, agricultural employment is excluded from the FTE series used to estimate Equation 3 for GDP because no establishment surveys are run in the Swiss agricultural sector. Since agricultural employment has supposedly been on a steep downward trend since 1990, its omission biases the estimated Okun's Law coefficients on GDP upward.
Have the Okun's Law coefficients changed?
Tables 2 and 3 report short-term and dynamic betas for separate business cycles as well as the test statistic given above in Equation 5 for testing the null hypothesis that the betas are the same for subsequent business cycles. 17 As can be seen from the tables, the null can usually not be rejected, neither for the total economy (Table 2) nor for sectors and industries (Table   3) . So -contrary to the (opposed) findings of Basu and Foley (2013) <Insert Tables 2 and 3 around here>
Conclusion
This paper is one of the first to test Okun's Law -i.e. the proposition that a stable relationship exists between quarterly output growth and changes in ( The 'dynamic' elasticities taking into account all lagged effects up to a lag length of seven quarters (suggested by the Schwarz Bayesian information criterion) are close to or even slightly above 1 in the economy as a whole, in the services sector and in the industry public administration including education. In other industries, namely manufacturing, construction and wholesale and retail trade, the long-run elasticities are lower. In most service industries, however, the 'dynamic betas' are not statistically significant.
18 Pally (1993) is an early forerunner, and Basu and Foley (2013) Table A .1 in Appendix B). Aggregate private consumption expenditure, aggregate fixed investment and total government consumption were used as instruments. OLS estimates are given for comparison. The other equations were estimated with OLS. ** and * indicate statistical significance at the 1% and 5% levels respectively. , where the null hypothesis is that the short-run betas are the same between the two business cycles. The (two-sided) alternative hypothesis is that they are different. Positive values mean that the coefficients are smaller in the most recent period. ** and * indicate statistical significance at the 1% and 5% levels respectively. The last three columns report the respective values for the dynamic betas. Note that, due to the lag structure, all entries for the business cycle 1990Q2-2001Q2 refer to the estimation period 1992Q1-2001Q2.
